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(54) APPARATUS FOR REFORMING FUEL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel reforming 
apparatus made compact without increasing the 
activation time and deteriorating the responsiveness. 
SOLUTION: This fuel reforming apparatus is provided 
with a vacuum vessel 1 1, a reforming tube 12 which is 
disposed in the vessel 11 and in which a reforming 
catalyst for reforming fuel gas into the reformed gas 
containing hydrogen is housed, a CO transformer 21 
which is disposed in the vessel 11 below the tube 12 and 
in which a CO reforming catalyst for reforming the CO 
gas contained in the reformed gas and for lowering the 
concentration of the CO content, an evaporator 19 
disposed in the vessel 1 1 above the tube 12, a plurality 
of metallic sheets 23 disposed in the vessel 1 1 parallel 
to the outer peripheral wall of the vessel 1 1 to surround 
the tube 12, the transformer 21 and the evaporator 19 
for reflecting the radiant heat. 
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&&co&nimzfmftLfizco23$M2 it. man 
1 i nftm^i^miwwB 1 2 ^±^rts«s 

S12. lufSC OSa£»2 1 &tf8JiSKfl» 1 9 2rH5 
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&»S£rrarfcES§*u ffirissw^t-SfW^nsc 
lt zco^mmzimzitz c ois«« 
«*jR« use o^j£§§k , ffian^s^rtgs-c**-? 

cortn-cnEafHi, frisc o^s&t^fli^ns* 
a. 

Mie^^stc^ML^^ t swat-rift** 1 a* 

**«**ffi«S c Oi£JtM*E£JKtt L/c COM 
tit . H9ie^S<orta5T-*^B^&«Sco±SrfcKa$ 

i&mmzM LT^ff taa § *uyiaft*£Ksrr s« 

a. 

sua. 

m®.b~thm$M4 i> t< itms®6\,vrtLtp> i «te« 
^m&ifisa. 

1 «oc o&jMi&k imtxui z b z^mb-th 

a. 

ttt*n 9 ] mum 1 <oc o»««j««Tfc:»3aft» 



£E«U •€-<OTIBfcCO««fi«^ffl^toS52^)C 
Oi»«««IEiBI**«Lfcnimf*WIL3feC4: 

k-r-&a^^8tBi8^«m55t®jia. 

s.^zmm Ltzi%<n^m.b . £ft&»#iuRi8ifcK 

a§ti/vr#IL«c^fiix^X5^^-S:gBt^^ k £ 

#a t -r 4 it 4 wssia&B 9 v ^-m^ 1 w s»m 

Tk£*Lfc<rk£#«kr£iS;^4ttSfS^l 0 

1 1 \,vftt» 1 mzim<?mm&&gm. 

im%m 1 3 ] mimwL<^±m<^^< t i>ftmizw 

a&zmftzzb znm-t&nmi 1 ^mi«*ib 1 2 

[ff^ 1 4 ] UiEBWRiait^^— k & 

*#«&k 4 it 1 nmmrn 1 3 «?» 1 mzm 

f^Mmumm^nx^i z t zmkb-tz m^m 1 n 
1 6 ] tmm&eoftm t &mmvmm£M 

mtt*imth >r k £ #&k "t £ K*JS4 Tb^K^JS 1 
[0001] 

-5. 

[0002] 

lt^s. mi\t. mm>mmi&m&Zv;-ti><Dx\ 
( i*g* ) t=Bf»w 2 * sea l , rt»te«»«03Mr* 3 s- 

-iv;4v*7A hjcmm) xh 0 , ( 

S : *t(T 0 0-8 0 0°C) frWW^<mm*®iit?h 

tz#><r>%><r>xh&. mssmsizit. ^mmm^m 

S^rf) . *t$. 04'^« : #4(±Si»«3^jD^-r4^ 
[0003] 

^BkCO|^#ffl^a^aki±J3i|B#fct-C^^„ 
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mx-mmi^x-'n^x^tz. ®.m®Mttmi 

[0004] L^L=5r*^. ffl&MftWf&mfc £ti 

1 ) IStS*** 2 COgfe****** 0 . lW/m KWCh 5 fc 
46. ^3ff*hM£5 0°C~1 0 0'CSJKtS46-S*:46fc. 

i iz&&ztitemmt2v>m&iffi 1 5 0 mm * t 
< & 0 , ^w^mcommmmcom± ■ jesso® 

[00 0 5] 2 ) #X4&M1tZ-£&m%&s 

•f) fe-iWfciK* (co) fcBfci&smi 

[0006] 3 ) ±K2 ) t R«^ra*fc«t 0 . &«E 

fc. ±fc. ^S^-fX*>'^#<=5:S^46fc. 

<=5r0 ^*xA<ojJ&SWs#ffi< 2:4 . 

[ 0 0 0 7 ] 4 ) jjawRtrcii. tf^§sm*ihB*fc§s 

[0008] *mtit±M(?)WimZM&.-t&t:Mz%ii 

tifzhwz\ ftmz&mmiz LtzMg&mb . >i0)M 

«^rta5T**oK«»0±aiJ«^EiIS *ufciK3fe» fc . 

KE»§^«R«coiii«!i*RSrt-4ttffi*^rr4if 
wwmeu mzimftaxhcoi&m. t$ax^-x 

iS«-t4,rfc£BWJ:^-4. 

[0009] #s&i3u±. waa#zjsfitje-c«iB] 

<3fc«j&*JI2cog»fc, ZcD^cDftmzRWiZivtz®. 
SSSfc. 3HB^rtfflrc>^&»^TffWCE«3ftrt; 
C O^^Sfc , g»»lWC*^«»^±»«fc:Ea 

tteffi&b-f&ztizi*). imtmm. ®mm.<m 

[00 10] 



*mz$ts&wtfxiz®w^mmmzM.m was* 

ffi&M&misCOft&T'fr^miS&m%cr)TMzWi 
B3*u msS&MtfxizttZixZCOtfxZ&mLX 
**>*3f«a*ffi«S-frS c Oi&Ktt#££ JKtt Utc o 

^Ea^^nst . mmmm®^m\xmm&m 
^«flja*fc¥fffcE«3*ifc*^£RSfr*^ 

[0011] *BSl2«ofMH{i» 51-jgS5& s ~»fifC'S 

ti. mitfxfr^*mz&ti&mtfxiz&n^&&ni& 
mmtiLttsm#t . mmms<oftmx^^mm&w 

»*>T2Ffc:Ea3*u ffil5»©#xtc^3*i&CO;y 
x£&1CLT^^$g£{£$£tf4CO&|CM«£ 

&o±3jizwm.zttfzm3ffib. m&wmnrmtmo 
aia<o«W(c. nffi^fflSfcwtTTfftEasn/iii 

[00 12] 

i?mmm<mm\ mr. *mnz^xmzmv< 

[0013] *mnzts\,^x. m 1 <nm\X'\±%-£m%s 
£m^xmM-£®&v>in& : &:&2iiz-r&i)K m2omm 
TiizMmmmcDm&zm^^x-mMcommcDimzB 
mt&gm&PKD&zM&iz-tz. zcom. mmm^a 

hh* z\zx\ M^m^n (XitzMMizx^m^ 

mass (£ESjtf) znm&ximmmizmwt-f&zb 

[ 0 0 1 4 ] $SoT , m 1 cOHIBT'Ji:. KffiS»rt<0E 

^mm-t^&Mfb. mimmm^zim^titzMm 
&>y°b zmzmttzmmz-tz zbmit n\ % 

zmtti-f&Exnb. m^mmzmm^ivtzM^y 
rb zmzmttzmmiz-rz, z b twt u\ 

[ 0 0 1 5 ] 0 . « 1 <^H*Wt:i:^{f , XS« 
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C0016] ^W&za^x , X^&SS<ai*iJgfc:ia 5 4 

3t= (x»4, ^^rmm^mm^nz^x, tm 
mmimfeztiz^w. mm*, ^mmza^xa 

ztmitLw mz. mwiottMt txit. mmt: 
^-^MMvykmizwtf&tvf. mm^^vtxm 

X'l> 4v\ 

cooi7] xmuzts^x. mmffi.23cr>3mwj? 
KKbiifrmw*. mtnm4 (a) . (b) t^-ri 
oizmm mam) 2 2Zimz>^tmitu\ 
•c, E4 (a) \mm.2 3cr>nmm^mmmm, 04 
( b ) <vmm®.2 3o«*»*fflsia*^-. uiessb 

2 2J4, S«2 3E±j&*«*t5^£»tt4fcAT& 

■f&Zb ifiXZ h . aflRtfcc^CK 2 3 n±colBlfc: 

f4 2 T*0>ffiHi£«m-* - fc l> ( m 
5#gg) . 

[0 0 18] #*feBBfc:J3Vvc. &«§§fc LT14, Ml 

ztnzmpimmcowmizwMZix. mmtfxz* 
mmm \±\m®btmnzffix-x^&t>K wis^r 

[0019] l&mzt&yx s HuiBBaffiZ^R^<Ort 

-^ijXiJA KRfSfcRtt, H^HUfB^'-^^HCBf 
»tt£fSft& £ t iWi U*. ffllE^'~H4OT 

@cOT^|6l5. MiB»r&*«4. A— 

4. 

[0020] *W«C*JlrVC. i&WStfXfcfrfctt, mSc 



(X14, se(3&[i|ira»&St») *E«U K«^c7) 

mm&i / zmmLxRw-f&i%£tfmft>ti& mi.m 

-T-S 4 a HfS^J 3 CO 4 3 1 . *^%ffli^«S«0_tgE fc 
x-te'^-fcfcEmiiOilJSLT, *li^fflifc£BS3§ 

4v^<, 

[002 1 ] #fSBHfc:i>lvC, WKCOSMtSk LT 

fc, C 0«JS«M#ffl£ tojg 1 «C 0&«MMt Srfil 

M«h LT{4, aSB-CfaWSHTS (high temperat 
ure shift ) Mm. MtHF e - C r^«^^W<btl 
4. 

[ o o 2 2 ] miE^ i oasmnm^nzms. 
wmznmt. znrmzc om%.mmm*^w.2 

tJrf&LTS (low temperature shift) 
tfC u - Z n^M«^W^fL4 o 
[0023] #SftHifc:*5VvC. ^M* s ^Jlfll3tT-Mra 
C0«^ (KID) ^«^tt«c7)^^F ( =lMi:#gP I ft^cOP« 

[0024] ^wmxo^mmz^-^^t^zx^ . ex 
mmwco±TJ}ftcDi&m£-mi&m-tz> z t vx* h t 

*-feit-th<nx\ >-x^mmm<ms^M^imx 

=5ri3, l»IEK««Sa^COSMc»l±^«J|lftXJ4 
«Stfflffiffl-r 4 i <h *«"rft £ 3E^s C OSMSSORliK* 

[0025] 

[His^j] J31T, *&w<7>mimizmz>mm&'gimmz 

[00 2 6] (UttWl ) HI. 02, 03, 124 

m-&. zzx. Mite*mmiz®zmm<!mm&<?> 
m4&%mmzim2ti&&m&<7)imm. mumm 

[0027] Hi fctJ^Tfl* 1 1 (4— WM<?>$f£.®m 

t^4. ztit>mm s gi 2\t. mHzim^mzu 

1214, HSfcSrl-ia^rflllKt^r-jTV^. 03(ci3 
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M^«4, «m#*£****#t4i&*#x 1 7 
fcS« -T 5 1 4 #JRtt 3 ivt ^ 4 . ± fc . ttg 5 

PJffifflcl 3iDf*9g&(c(4A— ^-1 S^fflSfcJKttSfiT 

fle i 3 <ortffl* jnsfei-s ;ttj;t), ®.wm 1 4 

t £i±4 . &«$ftfc**££*£*;r$-£3ts# 

(4 1 6#^Lfc«Wt#x 1 8*HR0 

[0028] HI 0 fc, lfiriB*S«»l 1 

)R^^5l2 0M^ia«§tiTv^ o -3r, Miess 
S8l l^>rt«|ff **-5l5ieiS«»l 2T2r(c(4. 
xi 7C#*ft£CO#x£!g(;:i&«U teykumm 
*ffiJSS-U-SCOSSt«*BtSE*lRttL^COS«3ft2 1# 

J: 3 fc. fflriEKIWP 1 2 . 1 9 , »H]JR» 

£&»2 0&tfCOg&ig»2 i^K. 5 0jum 

»sas$*vo*s. ^^23(4, H4 <a> , 

(B) iz^tXdiz. ^yf-y^izir>x$mnz^2 
2 (A— j-l 5) frt>¥k!kt 

[0029] uiEnssss 1 1 co±rmz^ 9 

9lL&&0ys-)V&Z^-?hW.2 4i?iaM-£iX. 124 
£HW>Tj&»6*£&»1 1 60rtai*« 1 0- 3 To r rg 
ftC*E$*iS. l»EJtffiS«l §S1 lft<7) 

mt>^mtni-6SMf2 5#im2tiT^&. ttz. m 

£3$s 1 1 Cli, Jt^yr 2 6 LfcE* 2 7 # 

fof¥M2 8tf&%;ZtL&J;dt,z%:^x^Z>, -KOSKMK 
£f2 8(4. 9t«t"5jam^4 l^fcSvfcS 

*U 2^k«&£fi4. ItfSESftEJRJRBE 

JftS 2 0 icfct . ^*P7K 2 9 *ttt*&S*i4 ioll^ot^ 
i. ia*<oaF#3 0(i&S*l 2#i£«£:ft42£ 

[0030] ^5 L^ff j£^f4KJf^S^iM«4&<D 

[ 0 0 3 1 ] m 1 IZtfrfX 5 fc. A — f~^fX 1 6<?D«Sfl| 
CfcoTSflHVl 23&»6»ffiS*i.&«6 0 OtWlM 
X 1 8(4, &W$WlM8W3 0e>±jj<Z>W8ffl 1 9 (=H 
A3*U Hffcfsl 9(C«^§tL^ffia^M*iIf42 8t 

^oiBti^ffltJ: it . 1 8<9iag##>6 o o 

fflWTX 1 8*^^111© (S<i£J&) OMSMfet 
4, Sfc, 3$2 0 Ort&ofd$JI#X 1 8tt&ai*2 



*2 9tM&£?T&3. ^fc-fe, ^ai*2 9«jBS« 

mmzivfcmjfttfxi sit* m&m 9, mwwmm 

S§2 0Sr^T^-<7)^*^6 OOtA^ftl 0 0°Cg,K 

[0032] — 3r s 2(Cfc(t48m#X4 1<50 

eSjaSJE^J: Df6£L;^7 0 0°C<7)»#.X 1 7(4, 

fT^xi 7(±co3Sfi»2 l*5I*$-Sfc:fl!v\ cog 
»M$<D&ftftffl ((RSfeRiS) Hi Sf^l 7* 
«OCO#^raW66*2%36»ib lOppmtlSSSflSkH 
BSC iftKk*>7 0 0°C*>£>m 0 0°CUm&Z'{£T-t 

[0033] 5gfc, 1 1 cort^dte o «t o fc, 

«H«*RJH^-*«ifift*^-*9W2 3 &5v^(c^S 
K(tT«8REflWS >! fcicij; 0 . iS«f 1 2 «A*^>$t« 

3E«» 1 1 y?" 2 6 «t 0K^(c«J± LX^ 

&tox\ mmtMmeomfcmzi&T-t& z t t><x% & . 

[0034] ±ie^fflOfe*. #fl^2 3 (=«t * StUjR 

^^*x^-x-cfi«^-S i k 4 . **fi<J(c(4, 
fficoi 5 0mm*>6Hl<?D»«2 3<?3BtJiJiWn#l;2 0m 

^fiiOe«J#^, JCStt3W«<«r4. SC. KSSWl 

i rtspc&ws 1 2 , 1 9 . miw*&mz2 o 

SVC OS!«» 2 1 **WKS<t4 Of. 1 h fc L 

[ o o 3 5 ] . ±iaiafc« i t-(4. msm 1 9 
mfitfxw<?>fs>i*mmzm^xi>£\,\ zcr>%&. *cr> 

[0036] (na#!2) H6^#,^-r4„ mmm2cn 
fi^xs^s 1 1 wft*> 0 c «a*<z»aflBa^nfs 
( mmcomm > 3 2 (c^ism 1 1 m t mm 2 3 1 

tzZ\b£imb-$-&. ZLX. £Wm3 2(3(4. K£M 
SP 3 2 f*K^Bttl E^lt 2 5 b M£#y7 2 6 

LfzSM 27b tfm&zti. g.mm 2^e^ 

1 tfe^-CHSSS 1 1 trtSSfiTV^iSWi 1 
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2 , miffl 1 9 , m®nm&iffi2 o , c oaass 2 1 

[00 37] 5Bt«2 iCfcfU*. 1 k 

k T'*^yrc7)^*Srffi^-r^ d k *>'T'# h . 
[ 0 0 3 8 ] ±IEISifcl8l 1 *J J:D f l©ftff!2-C{i, 
§§®2 2^»«2 3 cO-*cO±ffifciS(t^«^ (04# 

WlWX fciv^Ls £> £ *< >J±*t« 2 3 OflrWfcRffC J: 
V\ H5fc^-rj:aC f¥^2 3[§I±i0raS:^« 

[00 39] 4fc. iJSSatMl, 2te*5WCfcL H9I 

»i 9 , m$mzmsii2 0ii*Tfcogjm2 1 

Ttt*<. a5t«Wl2cO^JUT^5rJiSK»rii(f 
[0 04 0] 2 SflftiftBLfcig 

oio, fflti (Ktf) coftMzititX&M'gl 

[ o o 4 1 ] 4 fc s ±§mmm 1 , 2 tsft 

JR3fcX8l»2 0li. &fH£l 2tf);WS*fc:jEtT. t£K 

miw*3m&2oimizmif&iimtt\'\ 
[0042] {mm\3 ) ms-m 1 1 &m$th . - 

■IT\ H8(i*^Hjco*Sfei?iJ 3 Kr«*«m«a?B^ 
@9«|iI^acO-«^^^PROXSEcOl¥«i^ 

sm. HiottPRoxau^s^-awi^RBm 
01 i{±ia8^KHia^^-f-o tea. mi tm^mm 

[0043] ( jRsm«»a^«Ko»^ ) n^## 5 
1 is. fl-jastfrt rib 52k ?hPM 5 3 ^ra^ffijt^ 
p3fs*wjt^BHRs»*s^-. ~mmmmco^mm 5 4 
ta. hm^j itmtxo izmm 2 3 ^iessix-c v > 

MfBi1-Rfgf5 3<0_hgB«-g|H4. |*jR«52kOfi 

k*&*itv>s. ftrie^s i«^gp54t«KS5K 

>72 7WmmZtlX\>^&. Z<7)£mtf>72 7lz£ 
0 . £}P?gfl 5 4 1 P a^flatS««fc:«J#3<l 

[0 044] lifie^S 5 l^^fflJWi. rtR«5 6i:R 
ARM 5 6 i OT^rft^^hRM 5 7 OZMfcJt*) 

it. *hR«5 7 kcOiaSEHT^tSSfeffll^iRJR-tSx 
\* y v- 3 y 5 9 tfWtlf b tec v * 4 . MIErt R« 5 6 
k^R®5 7 fcf>HtH£{±. 0#3fc»LTif 
A£*rC^&. 1tilER«*5 8c7)3*>. ^PJfif5 7£0T 



g&teIiM6 1 J;DKt^*U rtRj§J5 6<DTSE£*t4 
JSP3S6 2Tfflt/S«3tk!Sr-5TV^. ZZX\ mfflER 
f9ft5 8. xdfX^°y^3>-5 9S.t/'&Mi4^6 0^J: 

[0045] 1trl5JSR«6 1 , 6 2ri«RM56(: 
»««&6 OfcftjfiLT 6 3*«M3fiW- 

^ tzib. aumfmvmm i o v 6 4 

KRM64#ISB§tu H(c*^)rt»Wj*:-'^— ^-6 5 
#*Tl»Jtl;:i£B§*VCV^. fflffiA— KRfflf 
6 4 k A— 1 6 5 comiziMfm 6 6 #o#> ^ftT . A 

[0046] HUfSRM#:5 8^1ff±^{4MP**^f&-#- 

i>^^^ffl^^ (msm) 69tfnmi*tix 

^ S . HtilB^ ti^-i-mm^^ 6 7 

{4. J<.~-FtjX*}-i F R^6 4 k rtR® 5 6 <JOBWB]fc:ft 
h^-1-Mm#x%8& 6 8 S-±^riftitcSEft^:*^. i*]R 
fiS5 6$rjD»-rs. d«43X«S^6 0c7)KJtE^k L 
r©^$^4„ >n*-^«IM^'X6 7{4, rtR|gf56^iP 

&®mLxmiymmimm&6 9iz%LAZti 

[0047] mBmsMme 9 ut. &XM$ik%&m 
fW7 0 ;<-i-®Mtfx 6 7 * - 

kT\ M^LTK^m-fESfLS. ic7)7K^{4*^ffl» 

ssKS6 9fc:BiSf^4x-tf^^-7it=gKAsn. mm 

£x-tf??-7 1 ^A-r5«B7fJ^'X^k'c7)^»47 
2Sr^Et. iS^-MW^7 3k5r-5T. dX«l«6 0 

*<D##9 3 a (4. *^&ffl»^SiS6 9^±^5kX-fef 
??-7 1 kS-iifef SKW$-*L. It^lll 5t*3ft 

[0048] tufBKR«6 2«t«:ll «{fijft:74<* 
»{t4>iiT^4. 22««!«6 0^jlaSLTK«§il. * 
*'J 7ft:^-)taS^X6 3i4. HfFlBRSai?v7 4*^ 

T^riBjtiBSffi-rs. l>rlBJ£R«6 2«T»t:«s 3>f/u 

5cr>ftmzm*7 6**SEA$il6. ^<7)?R7j<7 6{4f--x 
-77 5i^U«*^6 3k»^LT. 
iag*09x tf 650^— 500*C4 4 . - co» 
33&T*M*7 6i4, «m^7 4^)«t»5litffAU/Sf-A- 
7"DtaiP7 IfrbjftfSn 8k LT. SSt®^63*tC 
nSffit, i»Sai5 , v7 4*^iSaj-rSKW^kMr6jS'l6ltc 

[0049] mffin-f ^ttfa-/7 50TSP^(4#ffl 
ftR«7 9a, 79b *i±T^S^(CBt^tTES$ 
ix. T*l*]4T®mt7t:|frl^(-R®5 7kAffl#R1S7 
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